Parental genomes mix in mule and human cell nuclei.
Whether chromosome sets inherited from father and mother occupy separate spaces in the cell nucleus is a question first asked over 110 years ago. Recently, the nuclear organization of the genome has come increasingly into focus as an important level of epigenetic regulation. In this context, it is indispensable to know whether or not parental genomes are spatially separated. Genome separation had been demonstrated for plant hybrids and for the early mammalian embryo. Conclusive studies for somatic mammalian cell nuclei are lacking because homologous chromosomes from the two parents cannot be distinguished within a species. We circumvented this problem by investigating the three-dimensional distribution of chromosomes in mule lymphocytes and fibroblasts. Genomic DNA of horse and donkey was used as probes in fluorescence in situ hybridization under conditions where only tandem repetitive sequences were detected. We thus could determine the distribution of maternal and paternal chromosome sets in structurally preserved interphase nuclei for the first time. In addition, we investigated the distribution of several pairs of chromosomes in human bilobed granulocytes. Qualitative and quantitative image evaluation did not reveal any evidence for the separation of parental genomes. On the contrary, we observed mixing of maternal and paternal chromosome sets.